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^® Method of electrically bonding two objects. 

QQ® The present invention provides a method of electrically bonding two objects, comprising a first step of 
m adhering a low-melting point tending metal (203) to at least one of a terminal (201) of an electronic component 
^(11) and a connection terminal (23) of an object which is to be electrically connected to said electronic 
^component (11) and a second step of bonding said terminal (201) of said electronic component (11) to said 
CM connection terminal (23) of said object through said low-melting point bonding metal (203). It is an object oi this 
Q invention to provide a m thod for s curely bonding electronic components under a low pressure and at a low 
temperature without damaging a semiconductor device, etc. 

Q. 
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Bonding method 

The present invention relates to a method of electrically bonding electrode terminals of an electronic 
component such as a semiconductor device to the connection terminals of a to-be-bonded object, such as 
the conductive patterns on a printed circuit board. , i 

Recently, technical improvement of semiconductor integrated circuits increased its density and in- 
s tegrated circuits with more than 100 terminals are appearing. There is now a demand for technical 
development of effectively bonding a high-density integrated circuit device to a printed circuit board. Much 
attention is directed to the flip chip method that bonds a number of electrode terminals of a semiconductor 
integrated circuit device to the printed circuit board in one bonding process. 

The "flip chip method" is a general term for the face-down bonding which connects a semiconductor 
ro device with its active face down to bonding pattern terminals formed on a board. This method is classified 
into two: the technique to effect the bonding after a bump is formed on the semiconductor device on the 
electrode terminal side and the technique to effect bonding after a bump is formed on a solid device or a 
printed circuit board on the connection terminal side. 

To form the bump by the former technique, it is well known to form a Cr/Cu/Au or Ti/Ni/Au lamination 
?5 by the vapor deposition and then to plate a Pb-Sn solder. According to the latter technique, it is known to 
print or plate a Pb-Sn solder. With the use of either technique, the bump formation requires a complex 
process which results in a high rate of defects. 

The flip-chip method bonds the electrode terminals of a semiconductor device to the connection 
terminals of a solid device or a printed circuit board under a high temperature of 250 to 330 ''C. However, 
20 when solder used for the connection terminals is cooled down to the ambient temperature from the high 
temperature used for the solder melting and bonding, separation or cracking would occur due to a 
temperature deformation that originates in the difference between the thermal expansion coefficients of the 
semiconductor device and the circuit board* thus impairing the device's reliability. Further, since the durable 
temperature of the color filter of a color liquid display device (e.g., a-SiTFT type) is about 150**C, the 
25 characteristic of the color filter at this temperature is impaired. 

There is another method, the film carrier method, for bonding the electrode terminals of the semicon- 
ductor device to the connection terminals of the circuit board. This method bonds the wires on a resin film 
to the electrode terminals on the semiconductor device by thermocompression. That is. a bump consisting 
of Ti/Ni/Pd/Au is formed on an A 1 electrode terminal of the semiconductor device and Sn is adhered to the 
30 Cu wires of a film carrier. Both of these are put under a high pressure of 200 to 1000 kg/cm^ (20 to 100 g 
per terminal of 100 um 100 um) at a temperature of 4S0 to 500 'C and are bonded by Au-Sn eutecfic. 
However, the film carrier method causes a temperature deformation by a high temperature as per the flip 
chip method and may damage a semiconductor device due to a heavy pressure applied thereto. 

Further, due to an increase in the numt>er of electrode terminals, it is difficult to uniformly set the height 
35 of the electrode terminals. Therefore, a high pressure would be locally generated between the bump and 
connection terminals (or electrode terminals). 

With the above situation in mind, it is an object of this invention to provide a method for securely 
bonding electronic components under a low pressure and at a low temperature without damaging a 
semiconductor device, etc. 

40 This object is achieved by forming, by various methods, a bump made o\ a low-melting point bonding 
metal, e.g.. a low-melting point adhesive alloy, on at least one of a terminal of an electronic component and 
a connection temninal of a target object which is to be electrically connected to this electronic component, 
and then bonding the terminal of the electronic component to the connection terminal of the target object by 
applying a material for improving the bonding strength to the bonding surface, as needed. 
45 Forming the metal bump may be executed by various methods including the one for simply forming a 
metal leaf on the terminal and then etching it. For instance, there is a method of disposing a low-melting 
point bonding metal memt>er above the top of the electrode terminal and then stamping out that portion of 
the metal member which is aligned with the electrode terminal to fixedly transfer the metal member on the 
terminal, or a method of sequentially disposing thin films of a plurality of elements constituting a low- 
so melting point bonding metal and then alloying at least the surface layer portion to form a low-melting point 
bonding metal layer. 
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In the case of the thin film lamination, the thin film for each element may be formed using ordinary thin 
frim forming techniques such as the vapor depositing method, sputtering method, CVD method, solution 
applying method: and plating method. As the starting material for each thin film, various kinds of materials 
can be used, which include a metal from which the thin film is formed, an oxide or a fiouride that provides 

5: the necessary metal through reduction and an inorganic or organic material that provides the metal layer 
through decomposition. ^ 

With the method, a low-melting point bonding metai of a desired composition, f€Jr example, a low- 
melting point adhesive alloy, is formed on the bonding face of at least one of to-tfe-bonded objects by 
disposing thin films of a plurality of elements constituting the alloy one upon another and alloying at least 

TO the surface layer portion. This ensures that a low-melting point bonding metal layer can be formed without 
using an adhesive and has a uniform composition and thickness. Further^yielding defects in a patterning 
process would be reduced by selectively etching the thin films. Since tiiis bonding metal is firmly bonded to 
a metal as well as glass or other oxide in a half-melting state by thermocompression. a pair of objects can 
certainly bonded in one process at a low temperature. 

TS A low-meiting point bonding metal used in this invention may be a composition consisting of two or 
more of, for example, Pb, Sn, Zn. In. Cd and Bi. For instance, the composition may be a low-melting point 
solder alloy of Pb-Sn or Sn-2n added as needed with an element having a strong affinity with oxygen, such 
as Zn, Ai, Ti. Si. Or, Be or a rare earth element or an element such as Sb which improves the bonding 
strength at the bonding surface. 

20 To reduce the melting point of such a low-melting point bonding metal, addition of In. Bi. Cd. etc. is 
effective. 

The mechanism that the low-melting point adhesive alloy is easily bonded to glass, an oxide as well as 
metal is explained by the chemical bonding of (al)oy)-Zn-O(oxide). Therefore, the adhesive alloy is easily 
bonded to SnOz. tnsOa, IT.O. etc., which is known as a transparent electrode material, so that it is 
25 significantly effective to be used in bonding a electrode to a terminal of driving circuit in a liquid crystal 
device. Particularly, this effect is prominent in an active matrix type liquid crystal device which uses a 
number of semiconductor devices. It is needless to say that with the use of this low-melting point adhesive 
alloy, the bonding is easily effected to metal such as Mo. Cr or Ta that is used for lead wires of a liquid 
crystal display device. 

30 In general, the electrode terminals of a semiconductor device are formed of aluminium, and the 
surfaces of the terminals are oxidized to form an AizCb film which impairs the bonding property and the 
device's reliability. However, the bonding method using the above-described low-melting point adhesive 
alloy provides a good bonding property even with the presence of the AtsOs film on the electrode terminal, 
thus maintaining a high reliability. 

35 This invention uses the aforementioned low-melting point adhesive alloy between to-be-bonded objects 
to bond them together. Further, as needed, a sufficient amount of an element having a strong affinity with 
oxygen and. additionally, an element to improve the bonding property at the bonding surface can be 
applied between the alloy and at least one of the objects so as to easily realize the firm bonding of the 
objects. 

40 Applying such an element having a strong affinity with oxygen or an element to improve the bonding 
property may be done by forming a thin film containing the necessary element using the plating method, 
vapor depositing method, sputtering method, chemical vapor phase growing method, solution coating 
method or the like. The plating method may be either an electric plating or electroless plating, and the 
solution coating method applies an acid or alcohol solution of the necessary element or its compound and 

45 fires the resulting product to form a thin film. 

Such a thin film may be on the surface of either the low-melting point adhesive alloy layer and a to-be- 
bonded object 

According to this invention, a low-melting point bonding metal, for example, a low-melting point 
adhesive alloy, is applied between the connection terminal of a to-be-bonded object and the electrode 

50 terminal of an electronic component and the terminals are then subjected to thermocompression at a low 
temperature without melting the alloy, thus providing easy bonding. 

The method of bonding a pair of objects with the low-melting point bonding metal applied therebetween 
requires a low pressure so as to effect a secure bonding at a high reliability without damaging an electronic 
component such as a semiconductor device. However, it has a problem that the bonding surface often 

55 suffers a tradeoff between its electric bonding strength (considered as the electric conductivity at the 
bonding portion or the reciprocal of the contact resistance) and the mechanical bonding strength, so that it 
is difficult to satisfy a desired bonding strength and a desired contact conductivity at th same time. 
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This conventional problem is overcome by the present invention which can effect the bonding under a 
low pressure to prevent a to-be-bonded object, e.g., a semiconductor device, from being damaged, and 
permits the bonding portion to have satisfactory electric bonding strength (contact conductivity) and 
mechanical bonding strength at the same time, thus significantly improving the reliability of the bonding 
5 portion. 

To realize the above in a method of electrically bonding at least a pair of objects-with a low-melting 
point bonding metal layer applied therebetween, the bonding surface of at least one of^ object pair needs 
to be formed by a plurality of elements having different physical properties. 

According to this invention, a low-melting point bonding metal is applied between an electrode terminal 

to of an electronic component, for example, and a connection terminal of an object to be electrically bonded to 
the component, the bonding surface of at least one of the to-be-bondecUiobjects is formed of at least an 
element with a high contact conductivity and an element with a high mechanical bonding strength, and the 
bonding metal is melted to easily and firmly bond the objects. 

With the use of the above means, the bonding portion between the to-be-bonded object and the 

IS bonding metal satisfies both of the desired contact conductivity and mechanical bonding strength at the 
same time, thus ensuring the bonding with a high reliability. Specifically, a low-melting point adhesive alloy 
pad with a softening point of 134- and a melting point of 160'C, which was attained by adding to. a Sn- 
Pb alloy, In as metal to reduce the melting point, 2n as an element having a strong affinity with oxygen and 
Sb as an element to improve the bonding property at the bonding surface, was well cleaned and then 

20 pressure-bonded for 60 seconds under a pressure of 100 kg'cm* at 133 to 155''C. From this it is found that 
the bonding condition differs depending on the to-be-bonded board, which is shown in the following table. 

Table 

25 





Bonding 
Strength 


Contact Resistance 


Sn-plated Cu Foil 


30 kcT/cm2 


1 X 10*6 Q-cm2 


A4 /Glass 


50 kq/cmZ 


1 X 10-5 Q-cm2 


ITO/Glass 


100 ka/cm^ 


1 X 10"3 Q.cm^ 


Glass 


150 kg/cm2 


Infinity 



35 

The bonding strength was measured as the force to break a lead bonded to the adhesive alloy pad by 
vertically pulling the lead, while the contact resistance was measured by a well-known 4 point probe 
method- 

As should be obvious from the table, if the bonding surface is divided into an At surface and an IT,0. 
40 surface (Sn doped into InsOa) for bonding, a sufficient electric bonding is attained at the bonding portion of 
the A 1 -low-melting point adhesive alloy pad, while a sufficient mechanical bonding is attained at the 
bonding portion of the I.T.O-low-melting point adhesive alloy pad, considerably improving the reliability at 
the bonding portion. 

This invention can be more fully understood from the following detailed description when taken in 
45 conjunction with the accompanying drawings, in which: 

Figs. 1A to IE are diagrams illustrating a bump forming processes involved in Example 1 of this 
invention: 

Fig. 2 is a diagram showing a bonding process involved in Example 1 : 

Figs. 3A and 3B are diagrams illustrating a therm ocompression pressure bonding involved in 
50 Example 1: 

Fig. 4 IS a diagram showing the relationship between the deformation coefficient of a low-melting 
point adhesive alloy and the bonding strength according to Example 1; 

Figs. 5A to 5C are diagrams illustratrng a bonding process involved in Example 2 of this invention: 
Figs. 6A to 6C are diagrams illustrating a bonding process involved in Example 3 of this invention: 

55 and 

Figs. 7 A to 7C are diagrams illustrating a bonding process involved in Example 4 of this invention. 
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Example 1 

Preferred embodiments of this ir^vention will now be explained referring to the accompanying drawings. 

To begin with, referring to Rgs. 1A to 1E, a method of forming a bump constituted by a low-melting 
s point adhesive alloy will be described In detail. 

in Fig- 1A. a low-melting point adhesive alloy 1 (hereinafter referred to as adhesive ajloy) is aligned with 
a silicon wafer 2 having semiconductor devices formed thereon. An oxidation film 202r fe formed on silicon 
wafer 2. and electrode terminals 201 are disposed on oxidation film 202. The adhesi^ alloy used here is a 
low-melting point adhesive alloy with a softening point of 134*C, a melting point of 160' C and a thickness 
10 of 50 um. which contains In to reduce the melting point 

As shown in Rg. 1 B, active metal 1 is disposed on electrode terminaj? 201 by thermocompression. At 
this time, a silicon rubber 4 is pressed in the direction of arrow 6 by the distal end 5 of a bellowphragm 
cylinder. The pressure here is preferably 10 to 100 kg/cm^, and silicon wafer 2 is heated up to 140 to 
150*0 on a heat block (not shown) so as to cause plastic deformation of adhesive alloy 1. which completes 
IS the thermocompression. 

Then, a resist 7 is applied to the resultant product as shown in Rg. 1C. and is then subjected to 
exposure and etching, yielding islands of adhesive alloy 1 as shown in Rg. ID. After this, resist 7 is 
removed to form bumps 203 consisting of adhesive alloy on electrode terminals 201 as shown In Rg. IE. 

Referring now to Rg. 2, thermocompression of a semiconductor device 1 1 having bumps 203 formed 
20 through the process shown in Rgs. 1A to lE, and a connection terminal 23 formed on a printed circuit 
board 24 will be described in detail. 

In Rg, 2. connection terminals 23 (including a conductive wire in this embodiment) are disposed, 
through an insulative film 22 as needed, on circuit board 24 in alignment with electrode terminals 201 of 
semiconductor device 11. Electrode terminals 201 and connection terminals 23 are made of metal. 
2S Then, electrode terminals 201 of semiconductor device 11, on which bumps 203 are formed, and 
connection terminals 23 of circuit board 21 are aligned with each other and are then pressed in the arrow 
direction 42 using a tool 41 to effect thermocompression. 

In Rg. 2, reference numeral "43" and "44" respectively denote a functional circuit and a silicon 
substrate. 

30 In this example, an In additive was used in the adhesive alloy to provide it with a low melting point. 
More spedfically, the low-melting point adhesive alloy comprises Sb of 2 weight %. Pb of 20 weight %. Sn 
of 66 weight In of 10 weight % and Zn of 2 weight %. Since the adhesive alloy has a softening point of 
134'C and a melting point of IBO'C. the temperature range to permit the thermal pressure bonding lies 
between these two temperatures. In this example, the thermal pressure bonding was effected at ISO'C. 

35 The mechanism for performing the thermocompression in this invention will now be explained, 

Rg. 3 A illustrates tool 41 pressing connection terminal 23 against electrode terminal 201 of semicon- 
ductor device 1 1 through bump 203 made of active metal. 

In Rg. 3A. it is preferable that pressure of tool 41 in arrow direction 42 is 10 to 100 kg/cm^. In other 
words, with the area of each electrode terminal 201 being 100 ^ 100 um^. the preferable pressure would be 

40 1 to 10 g per terminal. Circuit board 24 having connection terminal 23. which is fixedly disposed on the heat 
block (not shown), should desirably be applied with a temperature bias of 100 to 120"C. 

Turning on the heater disposed inside tool 41 can heat adhesive alloy 203 to 140 to ISC^C in several 
seconds (Here, a pulse heater is used). In this case, it is important that after the temperature of the 
adhesive alloy reaches the intended level, the heater is turned off but with pressure still applied and the 

45 adhesive alloy is cooled down below softening temperature of 134*C with tool 41 then removed. The 
bonding method of this invention utilized the plastic deformation of the adhesive alloy in a half-melt state 
and the pressure bonding. Therefore, heating up the adhesive alloy above the melting point would cause 
defective bonding and result in reduction in yield as a consequence. In this respect it is necessary to 
provide a sufficient temperature control. With the use of adhesive alloy that has a softening point of ISS'C 

50 and melting point of 195*0. the preferable pressure is 10 to 100 kg/cm2 and the preferable temperature is 
170 to 180"C. Paying attention to the adhesive alloy member for the bonding section, the bonding with the 
highest bonding strength can be realized in one process by heating the low-melting point adhesive alloy at 
a low temperature without melting it while pressing the metal to deform to be 70 to 95% of the original 
thickness. 

55 
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In this resp ct, a change in the bonding strength with the deformation co fficient of the low-nnelting 
point adhesive alfoy was nneasured. A glass substrate with I.T,0. was prepared as a to-be-bonded object, 
and after a 50 am thick low-melting point adhesive alloy was bonded to the substrate through thermocom- 
pression, the bonding strength was measured. The result is as Illustrated in Rg. 4 which shows that a 
5 sufficient bonding strength (above 40 kg/cm^) was attained with a 70% to 95% deformation coefficient (- 
(thickness after deformation )/(thickness before deformation)). ^ 

Fig. 36 illustrates that plastic-deformable connection terminal 23 and electrod a' terminal 201 of the 
semiconductor device are completely bonded together through active alloy 203 tnat is prepared in the 
aforementioned method. 

TO According to the example above, bumps are formed on the electrode terminals of the semiconductor 
device; however, this invention is not limited to this example and Ihe^ bumps can be formed on the 
connection terminals on the circuit board. 



75 Example 2 

In Fig. 5A, reference numeral "501" denotes a printed circuit board of a polyimide film on which a Sn- 
plated Cu wiring layer 502 and which is to be subjected to bonding. Wiring layer 502 is patterned in a 
desired shape in advance by photo engraving process. A low-melting point adhesive alloy layer 503 is 
20 locally formed on the surface of wiring layer 502 by thermocompression. which is carried out in such a 
manner that with pressure of 10 to 100 kg/cm^ applied, bonding metal layer 503 is deformed under a 
temperature of 140 to 150" C. 

The thickness of the low-meJting point adhesive alloy layer 503 was set to be 50 urn. 

To the low-melting point adhesive alloy was added In which was confirmed to be very effective in 
25 reducing the melting point through the experiments conducted by the present inventors. The low-melting 
point adhesive alloy comprises Sb of 2 weight %, Pb of 22 weight %, Sn of 66 weight % and In of 10 
weight %. and has a softening point of 134*'C and a melting point of leO^C, 

In Rg. 5B, reference numeral "50.4" denotes a semiconductor device in which electrodes terminals 507 
made of Al. At-Si. Au or the like, are formed on a semiconductor substrate 505 through an insulattve layer 
30 506. A 2b-based thin film 508 was formed on the surface of electrode terminals 507 by sputtering, and it 
had a thickness of 2000 A. 

2n thin film 508 was applied as an element having a strong affinity with oxygen between electrode 
terminals 507 of semiconductor device 504 (to-be«bonded object) and low-melting point adhesive alloy layer 
503. 

35 As shown in Fig. SC. wiring layer 502 formed on circuit board 501 is bonded to electrode terminals 507 
formed on semiconductor device 604 through adhesive alloy layer 503 and Zn thin film 508 by thermal 
pressure bonding arrow direction 510. This thermocompression is effected in the same manner as is done 
in Example 1. This causes a plastic deformation to adhesive alloy layer 503 so as to completely bond wiring 
layer 502 to electrode terminals 507. 

40 

Example 3 

In Rg. 6 A. reference numeral "601 " denotes a semiconductor device in which electrode terminals 604 
45 made, for example, of At -Si. are formed through an oxidation film 603 on a semiconductor substrate 602. A 
low-melting point adhesive alloy foil 605 is disposed above electrode terminals 604 on semiconductor 
device 601 . 

Then, as shown in Rg. 6B. after tubular sections 606 of a stamping jig are aligned with the respective 
electrode terminals 604, pressure is applied to stamping jig to stamp out adhesive alloy loil 605 into 

50 predetermined shapes. Tubular sections 606 are made of a material that is easy to process and is hard: for 
example, each section is made of cupronickel with its distal end formed of beryllium copper. The shape of 
the distal end is processed to have the desired stamping shape. In addition, a spring needle (not shown) 
made of tungsten, etc. is disposed inside each tubular section 606 and is designed to be inserted into the 
distal end of the tubular section so that it pushes the stamped-out adhesive alloy foil 605 out of the tubular 

55 section to fixedly transfer on the associated lectrode. The pressure appli d at the time of the fixing is 
preferably 10 to 1000 kg^cm^. and bumps 605 made of the transf rred adhesive ailoy are deformed by 
heating semiconductor device 601 on the heat block (not shown) up to 140 to 150*C. for example, thus 
completing the thermocompression. 
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In the above manner, bumps 605 made of a low-meiting point adhesive aI!oy are formed on the 
respective (ectrode terminals 604 as shown in Rg. 6 C, which represents completed semiconductor device 
601. 

5 

Example 4 ^ 

J 

In Rg. 7A. reference numeral "701 " denotes a wiring layer which is formed on a printed circuit board 
made of a polyimide film (not shown) and is plated with a tin film 702 having a thickness of 2000 A. This 
70 wiring layer is patterned into a desired shape. A 29 am-thick Pb thin film 703 is formed on tin film 702 by 
sputtering, and on this film 703 are sequentially formed a 12 um-thick Sn tKin film 704. a 7 am-thick Zn thin 
film 705. 1 um-thick In thin film 706 and 1 iim-thick Sb thin film 707 also by sputtering. 

Then, as shown in Rg. 7B, these films are selectively etched to remove the unnecessary portions and 
are then subjected to pattering to form a lamination pattern 708. 
75 As shown in Rg. 7C. Al-Si electrode 709 formed on the surface of semiconductor device 710 and 
lamination pattern 708 were abutted against each other and heated up to 140 to 150' C while applied with a 
pressure of 10 to 100 kg/cm^, thereby alloying lamination pattern 708 to form a low-melting point adhesive 
alloy. This thermocompression, at the same time, deforms the low-melting point adhesive alloy, which 
completed the bonding process. In this manner, highly reliable bonding was easily effected. 

Claims 

I, A method of electrically bonding two objects, comprising: 

25 a first step of adhering a low-melting point bonding metal (203) to at least one of a terminal (201 ) of an 

electronic component (1 1 ) and a connection terminal (23) of an object which is to be electrically connected 
to said electronic component (1 1 ); and 

a second step of bonding said terminal (201) of sard electronic component* (1 1 ) to said connection 
lenmmal (23) of said object through said low-melting point bonding metal (203). 

30 2. The method according to claim 1, characterized in that said low melting bonding metal (203) is a low- 
melting point adhesive alloy. 

3. The method according to claim 2. characterized in that said low-melting point adhesive alloy 
essentially consists of a low-melting point solder alloy and an element for improving a bonding property at 
the bonding surface between said alloy and said terminals. 

35 4. The method according to claim 3. characterized in that said low-melting point solder alloy essentially 
consists of in and two elements selected from a group of Pb. Sn. Zn. Cd and Bi. 

5. The method according to claim 3, characterized in that said element for improving the bonding 
property at the bonding surface is Sb. 

6. The method according to claim 2. characterized in that said low-melting point adhesive alloy 
40 essentially consists of a low-melting point solder alloy, an element for improving a bonding property at the 

bonding surface between said alloy and said terminals and an element having a strong affinity with oxygen. 

7. The method according to claim 6. characterized in that said low-melting point solder alloy essentially 
consists of In and two elements selected from a group of Pb, Sn. Zn. Cd and Bi, 

8. The method according to claim 6. characterized in that said element for improving the bonding 
45 property at the bonding surface is Sb, 

9. The method according to claim 6, characterized in that said element having a strong affinity with 
oxygen is at least one element selected from a group of Zn. At, Ti, Si. Cr. Be and a rare earth element. 

10. The method according to claim 1, characterized in that in said second step, said low-melting point 
bonding metal (203) is heated to a temperature below a melting point thereof to bond said electrode 

so terminal (201 ) and said connection terminal (23) through thermocompression. 

I I . The method according to claim 1 , characterized in that said connection terminal (201 ) is made of a 
transparent material. 

12. The method according to claim 11. characterized in that said transparent material is selected from a 
group of SnOj. In203. ATO and ITO. 
55 13. The m thod according to claim 1, characterized in that said electronic component (11) is a 
s m (conductor integrated circuit device. 

14. Th method according to claim 13. characterized in that said electrode terminal of said electronic 
component is made of Al. 
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15. The melhocj according to ciaim 13. characterised in that said electrode terminal of said electronic 
connponent is formed by Umination of At and Sn. 

16. Th method according to claim 13, characterized in that said electrode terminal of said electronic 
component is formed by lamination of Ai, Au and Sn. 

5 17. The method according to claim 1, characterized in that a thin film (508) of an element for improving 
a bonding property at the bonding surface between said low melting bonding metal (503) and said 
electronic component (504) or said abject is applied between said low-melting point -bonding metal (503) 
and said electronic component (504) or said object- 

18. The method according to claim 1. characterized in that a thin film (508) of an element having a 

70 strong affinity with oxygen is applied between said low-melting point bonding metal (503) and said 
electronic component (504) or said object. / 

19- The method according to ciaim 1, characterized in that in said first step, after a low-melting point 
bonding metai material (605) is disposed above said electrode terminal (604), that portion of said metal 
material (605) which is aligned with said electrode terminal (604) is stamped out and is fixedly transferred 

/5 onto said electrode terminal (604). 

20. The method according to claim 1. characterized in that in said first step, after a plurality of elements 
(703 - 707) constituting a low-melting point bonding metal are sequentially laminated, at least a surface 
layer portion (707) of said laminated elements is alloyed to form a low-melting point bonding metal layer. 

21 . The method according to claim 1 . characterized in that said connection terminal (23) is formed on a 
20 film (24) made of organic material. 

22. The method according to claim 1, characterized in that said electrode terminal (201) is formed on 
an insulative substrate (202) made of inorganic material. 

23. The method according to claim 1 . characterized in that said connection terminal (23) is fornned by 
Cu plated with Sn. 

25 
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@ The present Invention provides a method of 
electrically bonding two objects, comprising a first 
step of adhering a low-melting point bonding metai 
(203) to at least one of a terminal (201) of an 
electronic component (11) and a connection terminal 
(23) of an object which is to be electrically con- 
nected to said etectronic component (11) and a 
second step of bonding said terminal (201) of said 
electronic component (11) to said connection tenni- 
nai (23) of said obj ct through said low-melting p int 



bonding metal (203). It Is an object of this Invention 
to provide a method for securely bonding electronic 
components under a low pressure and at a low 
temperature without damaging a semiconductor de* 
vice, etc. 
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